Summary Rectal mucosal proliferation was measured in 116 individuals using the metaphase arrest technique crypt cell production rate (CCPR). CCPR was found to be significantly elevated in individuals with adenomas (n=42, CCPR= 13ccc-lh-1, range 7-25CI 10-15) compared with normals (n=21, CCPR= lOccc-lh-1 range 5-24 Cl 7-11, Mann-Whitney P = 0.001 z = 3.2). Mucosal proliferation was increased among individuals who were undergoing adenoma follow up but in whom no further adenomas were found (n = 37 CCPR = 12 range 5-26cc c -h-' Cl 10-14) compared to controls (Mann-Whitney P = 0.0I z = 2.4) Proliferation in vegetarians i.e. low risk (n = 16) was similar to controls.
There is evidence suggesting that there is a link between mucosal proliferation and colorectal neoplasia (Deschner et al., 1966; Bleiberg et al., 1972; Deschner & Lipkin 1975; Deschner & Maskens 1982; Lipkin et al., 1983; Lipkin et al., 1984) . The value of measuring mucosal proliferation has assumed further importance since dietary supplementation with calcium was found to reduce the proliferative index in groups of individuals at increased risk of colorectal cancer (Lipkin & Newmark 1985; Rozen et al., 1989) . A number of methods are available to measure mucosal proliferation (Lipkin et al., 1983; Wilson et al., 1990; Risio et al., 1991; Potten et al., 1992) . In vitro labelling with tritiated thymidine is time consuming and not suitable for large numbers of samples. Wright proposed the stathmokinetic technique CCPR, as a more suitable method for measuring mucosal proliferation. The technique identifies the proliferative compartment in the colonic crypt by arresting dividing cells in metaphase using vincristine (Wright & Appleton, 1980) . The technique identifies the whole of the crypt so taking into account compartment size and avoiding errors due sectioning found in immunohistochemical techniques (Risio et al., 1991; Wilson et al., 1991) . A recent report demonstrated that crypt cell production rate could identify individuals with adenomas and earlier Allan used the technique in measuring proliferative changes in ulcerative colitis (Allan et al., 1985; Barsoum et al., 1992) . (Finney et al., 1986; Appleton et al., 1991) . At the time of assay the culture medium was replaced with fresh medium containing 1 ml of 5 jig ml-of vincristine. The culture medium containing samples was incubated in an atmosphere of 5% carbon dioxide and 95% oxygen. The samples were removed from tissue culture at 25, 50 and 75 min time points, fixed in Carnoy's solution and stained in Schiffs reagent, a similar method to that of Barsoum (Barsoum et al., 1992 adenomas at the time of biopsy (n = 42) had a significantly higher CCPR (median CCPR 13 cc c-'h-', range 6-25 Cl 10-15) than controls (n=21, median CCPR lOccc-lh-', range 5-24 Cl 7-11, Mann-Whitney U-test P = 0.001 z = 3.2). It was also found that patients who had had an adenoma but had none at follow up (n = 37) had significantly higher CCPR (CCPR 12ccc-'h-', range 5-26CL 10-14) than controls (n = 21 median 10 CCPRcc c-lh-', range 5-24 P = 0.01 z = 2.4 Mann-Whitney U-test). The CCPR in the vegetarian group (median 9 cc c 'h-' range 2-17 CL 7-12) and the control group were similar. There were 21 tubular adenomas, 17 tubular villous adenomas, four villous adenomas and there was no significant difference in CCPR between any of these groups (Figure 2 ). There was no significant difference in CCPR between those with more than one adenoma (n = 10) and those with a solitary adenoma. No significant correlation between the length of the adenoma free period and CCPR in the 37 individuals who were reviewed for adenoma surveillance was identified. There was no correlation between size of adenoma and CCPR, or between the presence of dysplasia and CCPR (Figure 3 ). Among the control group there was no significant difference in CCPR between those older or younger than the median age of 57 years.
Discussion TA Vogelstein postulated a genetic pathway for the transformation of normal flat mucosal to a neoplastic mucosa through mutation of the APC gene or chromosome Sq in individuals with familial polyposis. This pathway has received wide acceptance and it has been suggested that similar changes might take place in the genesis of sporadic colorectal cancers (Fearon & Vogelstein, 1990 explained by an unknown epithelial growth factor present in the mucosa of some but not all individuals with adenomas. The presence of such a factor may explain the distribution of proliferation values in the adenoma groups (Figure 1 .) There was no relation to CCPR regarding the size, number or histological type of adenoma. Others have found a relationship with type of adenoma in that villous adenomas had higher proliferation indices (Terpstra et al., 1987 & Ponz De Leon et al., 1988 . However only four individuals had villous adenomas and it would be surprising to find a difference in proliferation when such small numbers are involved. Equally, if the development of mucosal hyperproliferation is an early step there is no particular reason to expect a relationship between size or type of adenoma.
The significance of the variation within the control group is unclear. The degree of variation may in part be explained, however, by overlooked adenomas as suggested in a series of 96 individuals where 14.7% of adenomas (8 mm or less) were missed (Hixson et al., 1991) . Other explanations of the variation may relate to the size of the control group or other unknown dietary or genetic factors in this group. It is probable that the control group represents a low risk group for colorectal cancer, indeed lower than the population risk as a normal colonoscopy should confer diminution of risk (Atkin et al., 1992; Selby et al., 1992) . Two individuals with metaplastic or hyperplastic polyps were included in the control group because these are not premalignant lesions of the large bowel and both subjects had a normal colonoscopy (Provenzale, 1990 ). Unlike Roncucci we found no relationship between age and CCPR in our normal control group (Roncucci et al., 1988) . Our control group was smaller and on the whole younger than that of the Italian group. There was less variation of age within the group compared to that of Roncucci who found a significant difference in mucosal proliferation in individuals who had a normal colonoscopy when those above the age of 75 were compared to those below the age of 50. Lipkin reported low proliferative indices amongst the Seventh Day Adventists, a mainly vegetarian religious sect . This group of individuals also have low rates of colorectal neoplasia (Philips, 1975; . The present study demonstrates mucosal proliferation amongst vegetarians in Nottingham is similar to the control group who ate mixed diets. It must be remembered however that none of these individuals had been colonoscoped. Although all had a normal rigid sigmoidoscopy, any interpretation of these data should bear the caveat in mind that a number of these individuals may harbour occult neoplasia. The measurement of CCPR in rectal mucosa has discriminated between those at high and those at low risk of colorectal cancer. Further long term studies are required to define a role for the measurement of colorectal proliferation indices and the management of individuals. However, further studies involving dietary manipulation of such indices seem necessary and indeed desirable.
